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ABSTRACT        

Bali has an irrigation system known as Subak. The utilization and operation of Subak, 

are carried out by involving community participation in it. Mambal Irrigation Area, 

having great water potential, can still be developed to increase agricultural yields in the 

Mambal Irrigation Area. The purpose of this research was to determine the management 

model of the Mambal Irrigation Area to develop agro-tourism with environment-based. 

The SWOT model, based on the potential and problems that occur in the Mambal 

Irrigation Area, is used. Based on the location survey and SWOT analysis, the results 

obtained are the strength of the Mambal Potential water in the Mambal weir can flow 

during the dry season and rainy season, this potential can be used to increase agricultural 

yield and develop the area as an agro-tourism environment-based. But on the other hand 

there are still some problems that occur in the Mambal Irrigation Area. Alternative 

management, can be done to optimize the existing potential and reduce the negative 

impact due to existing problems, is by developing environment-based agro-tourism in the 

Mambal Irrigation Area. Agro-tourism is expected to reduce the land-use change in the 

Subak area, improve socio-economic conditions in the surrounding area, and can maintain 

the environmental sustainability. 
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INTRODUCTION 

Bali is one of the provinces in Indonesia that still maintains its agrarian culture. Irrigation 

areas in Bali are managed by Subak. The normative understanding of Subak can be found in 

Bali Provincial Regulation Number 9 of 2012 concerning Subak (Perda Bali No 9, 2012). In 

this regulation, Subak is defined as a traditional organization in the field of water use and or 

plant management at the level of farming in indigenous communities in Bali. Subak is a socio-

agrarian, religious, economic organization that has historically continued to grow and develop. 

Subak was designated by UNESCO as World Cultural Heritage on 29 June 2012 under 

the label Cultural Landscape of Bali Province: the Subak System as a Manifestation of the Tri 

Hita Karana Philosophy (Ministry of Culture and Tourism, 2011). Determination of Subak as 

World Cultural Heritage (WBD) is the pride of the Balinese people in particular, and the 

Indonesian people in general (Windia and Wiguna, 2013). 

Nowadays, the area of agricultural land in Bali has decreased due to land conversion. 

Judging from the resources of paddy fields, many productive paddy fields have been converted 

into housing, industry, tourism, and for other purposes. On the other hand, the formation of new 

paddy fields to replace lost paddy fields requires high costs and a long time due to limited 

supporting infrastructures such as connecting roads, irrigation infrastructure, and transportation 

(Santosa, 2008). Wiguna (2008) states that the area of paddy fields in  Bali is always decreasing, 

which reaches an average of 1,000 ha per year, due to the conversion of agricultural land to 

non-agricultural land, mainly due to the development of the tourism sector (Wiguna, 2008). In 
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line with Windia who states that the conversion of agricultural land over the past five years has 

reached 5,000 hectares, or an average of 1,000 hectares each year. 

Mambal Irrigation Area is one of the Ayung River Basin irrigation areas that have 

enormous potential, both in terms of water potential and tourism potential. Mambal irrigation 

area is located in Mambal village, Badung Regency. Even though it has great potential, 

according to Santosa (2010), the area of paddy fields in the Mambal Irrigation Area up to the 

80s was recorded at 4820 ha and then it shrank every year. In 2008, the area of agriculture land 

was merely around 2980 ha. It can be said that within 30 years, the area of agriculture land 

shrank 38.17% (Santosa et al, 2010). If it is maintained and developed, the Mambal Irrigation 

Area can be developed as a tourism area, that capable to increase the region's income, and also 

be a step in maintaining the food security of the Bali Province in general and Badung Regency 

in particular. 

Farmers as the main actors, with the capital of simplicity and the uniqueness of daily life 

and cultural customs, can be a good attraction for tourism, so farmers will get added value in 

their economic life. Through this approach, it is hoped that tourism development will be more 

acceptable and be able to provide economic, socio-cultural, and environmental benefits. 

Agrotourism is a model of tourism development that is closely related to agriculture. 

Agrotourism is an alternative form of tourism in Bali. Agrotourism is a specific form of 

rural tourism with a close relation to nature and countryside of rural areas and a direct 

relationship to agricultural activities (Joshi, P.V. & Bhujbal, 2012). Agrotourism is the 

development of agriculture-based tourism, by utilizing agricultural activities such as plowing, 

planting rice, and harvesting as tourist attractions. Besides the use of agricultural products such 

as rice, vegetables, and fruit for the needs of the tourism industry such as hotels and restaurants 

in a tourist destination is also part of the development of agro-tourism (Herawati, 2015). 

Based on the potential and problems that occur in the Mambal Irrigation Area, an 

irrigation area management model to develop agro-tourism is needed. With this management 

model, it is expected to maintain the sustainability of agricultural areas in the Mambal Irrigation 

Area that can have an impact on food security and can reduce the land-use change that occurs 

in the mambal irrigation area. Then on the tourism side, it also capable to improve the economic 

level in the area. 

RESEARCH METHODS 

Research Location 

This research took place in the Mambal Irrigation Area located in Mambal Village,   

Abiansemal District, Badung Regency. 

 

Picture 1. Map of Mambal Irrigation Area 
Source: (Mambal Irrigation Area Dam Observers Office, 2018) 

 

 



(e)ISSN 2656-8896       (p)ISSN 2656-890X 
   Journal of Infrastructure and Facility Asset Management  – Vol. 2, Issue. 2, September 2020 

 

93 

 

Research Data 

The data used in this study are primary data and secondary data. Primary data is obtained 

based on direct observations to the Mambal Irrigation Area to determine existing conditions 

and problems that occur. Secondary data were obtained from data on the conditions and 

potential of the Mambal Irrigation Area. 

Data Analysis Technique 

This research is a qualitative study, by creating a SWOT model to find out the 

management model of the Mambal Irrigation Area which will be developed into an 

environment-based agro-tourism area. So that it can have a positive impact on the Mambal 

Irrigation Area and the surrounding area. 

According to Kotler (2000), SWOT analysis (strengths, weaknesses, opportunities, 

threats) is an overall evaluation of strengths, weaknesses, opportunities, and threats. The 

benefits of SWOT analysis are to increase organizational knowledge and understanding so that 

they can analyze what are the strengths, weaknesses, opportunities, and threats in the 

organization to get the right strategy by using existing strengths and opportunities to overcome 

all threats and reduce existing weaknesses so that the organization can survive and be able to 

develop (Kotler, 2000). 

According to Riadi (2013), the SWOT analysis has the function of obtaining information 

from situations, analysis, and separating it into internal issues (strengths and weaknesses) and 

external issues (opportunities and threats) (Riadi, 2013).  

RESULTS AND DISCUSSION 

General Overview of Mambal Irrigation Area 

The Mambal Irrigation Area gets water from the Mambal weir. Water from the Mambal 

weir has been distributed to 43 subaks located in 3 districts that are Denpasar, Badung, and 

Tabanan. The utilization of water in the Mambal Weir itself has been channeled to rice plants 

with an area of rice plants flowing reaching 3845 Ha. The irrigation system itself uses a flushing 

system. 

 

Picture 2. Map of Mambal Irrigation Area 
 Source: (Mambal Irrigation Area Dam Observers Office, 2018) 

Potential Water of Mambal Weir 

At the time of the survey conducted in November the water discharge in the Mambal Weir 

amounted to 11,545 l/sec. The water is planned to be distributed to 43 subaks in 3 regencies, 
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where Denpasar Regency has 9 subaks, 9 subaks in Badung, 1 subak in Tabanan Regency, and 

with a total standard area of 5963 hectares. 

 

Picture 3. Mambal Weir 
 Source: (CV. Amertha Nirwana, 2018)   

Tourism Potential of Mambal Irrigation Area 

Mambal Irrigation Area has a view of rice fields that stretches wide and still have cool 

weather that can be used as a tourist attraction for tourists who have a busy activity that makes 

tired on weekdays. If it is developed into an agro-tourism area,  this can reduce the conversion 

of paddy fields to settlements or hotels. 

 

Picture 4. Natural Landscape in the Mambal Irrigation Area 

Agricultural activities and related to the Subak system, which can be used as a tourist 

commodity include plowing using cattle or buffalo. Tourists can enjoy the elements of nature 

and agricultural activities in tourist activities that provide a new experience for tourists. Rice 

planting carried out by tourists can also be a new experience for a tourist, so that it is in line 

with the principles of agro-tourism development that prioritizes an experience as a tourism 

product. After they spend the energy to get the new experience, then tourists can be served with 

soft drinks in the form of young coconut water which most likely they have never enjoyed in 

their home country. The attraction of processing and transporting organic fertilizer derived from 

livestock waste can also be used as one of the agricultural tourism attractions related to the 

Subak system. Traditional local rice harvest by a farmer is also one of the potential tourist 

attractions that have been developed by the subak Mambal irrigation community. 

Land Use Change in Mambal Irrigation Area 

Conversion of agricultural land is not just happening in the rural areas of urban land 

conversion occurred, especially too much in villages that have high connectivity to the city 

center. Location factors determine the shape of the land conversion form a person will also 
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make use of land belonging to the appropriate underlying interests. Conversion of agricultural 

land is directly or indirectly will affect the condition of the physical, social, and economic issues 

for the residents and the environment (Harini et al, 2013). 

The area of paddy fields in Sempidi Subak before the conversion of land, in the year 

before 2003 was 135 ha. Furthermore, up to 2008 the area was still available for 99 ha, or in 

the last five years the land had shrunk by around 26%. 

On the contrary, the flow of irrigation water serving agricultural activities in Sempidi 

Subak increased, especially in 2008. Thus it can be said that there was an increase in irrigation 

water services from an average of 1.70 liters/second/ha in the range of 2005-2007 to 2.14 

liters/second/ha (Santosa et al, 2010). 

     

Picture 5. Changes in Mambal Irrigation Area conditions in 2005 and 2018 
 (Source: Google Earth) 

Aerial images obtained from Google Earth Pro from 2005 to 2018 saw that there has been 

a change in land use in the Mambal irrigation area, wherein 2018 residential areas in the 

Mambal Irrigation Area have increased. 

Technical Problems in Mambal Weir 

1. Damage in the Channel Wall 

 Based on the results of field observations, damage occurred on the walls of 

irrigation channels in several locations. The damage was relatively small and tended not 

to significantly affect the process of water flow, but if left unchecked the damage would 

be more severe and result in landslides at the edges of the channel. The damage is usually 

caused by high water discharge during the rainy season and also the age factor of the 

building. 

 

Picture 6. Channel Wall Damage Due to Erosion 

2. Trash Pollution 

Human resources are the main factor to achieve irrigation success. The low level 

of awareness of the surrounding community to care for, protect the environment, causes 
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problems with the buildup of trash in the canal,  this can make water flow obstructed even 

if left unchecked will cause flooding in the rainy season. Trash pollution in water bodies 

has been widespread and caused serious consequences for the ecosystem and livelihood 

of people. In terms of water quality control, trash generated from human activities might 

be identified as litter, debris, rubbish, or refuse (Moore et al., 2016). 

 

Picture 7. Trash Stacking in Irrigation Channels 

SWOT Model of Mambal Irrigation Area Management as Environment-Based 

Agrotourism 

Irrigation management is a systematic approach to plan, construct, to operate, and to 

maintain an irrigation system, aims at increasing and maintaining irrigated agriculture 

productivity (Suprayitno & Soemitro, 2018). 

Based on the potential and existing conditions in the Mambal irrigation area, a SWOT 

model can be developed based on Strength, Weakness, Opportunity, and Threat as follows. 

1. Strength (S) 

• Large water potential 

• Fascinating Subak natural scenes 

• Farming activities are going well 

• Reachable 

• Strong social norms (awig-awig) 

• There is already a water user organization 

2. Weakness (W) 

• Tourist attractions are not well developed 

• There is still damage in the Mambal weir building 

• The variation of tourist attractions is still limited 

• There is no widespread marketing 

• Subak is not yet able to provide supporting tourism facilities 

• Transfer of land functions because they are considered ownership rights 

• Much of the transformation of the workforce outside the agricultural sector 

3. Opportunity (O) 

• The tourist market is very large 

• There is government support because it is in   line  with  the   vision  of   developing 

cultural tourism 

• The natural landscape can be a cheap and promising tour 

• Agro-tourism can be used as a recreation area  

• Large  water potential can increase agricultural output 

• Can reduce land-use change 
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4. Threat (T) 

• Lack of public appreciation of the tourist attraction of Subak 

• Development of  facilities threatens Subak land 

• Entrepreneurs see the tourist attraction of the Mambal Irrigation Area as a mere 

business area, with a lack of concern for environmental sustainability 

• The greater level of land-use change 

Based on strengths, weaknesses, opportunities, and threats, several strategies can be 

carried out in managing the Mambal irrigation area as environment-based agro-tourism, 

including the following. 

1. SO Strategy 

(Using the strength to take advantage of opportunities) 

• Promote Mambal agro-tourism with government assistance 

• Maximizing agricultural output by utilizing the great water potential 

• Organize shows about local agricultural (subak) culture with the participation of subak 

organizations to increase the interest of the surrounding society to preserve subak  

2. WO Strategy 

(Minimize weaknesses to take advantage of opportunities) 

• Begins to invite the surrounding community to participate in  the development of agro-

tourism 

• Repair damage to the Mambal irrigation canal so that water losses that occur can be 

reduced and can maximize agricultural output 

• Begin to develop tourist attractions such as outbound, recreation, or outing. 

3. ST Strategy 

(Using strength to overcome threats) 

• Develop environmental-based agro-tourism so that in addition to reducing land-use 

change, it can maintain environmental sustainability, so that natural atmosphere which 

is a tourist attraction is maintained 

• Use existing rules or norms to limit tourism development that leads to land-use change 

4. WT Strategy 

(Minimize weaknesses to avoid threats) 

• Add tourist attractions in the Mambal Irrigation Area to increase the appreciation of 

the surrounding community towards the tourist attraction of the Mambal Irrigation 

Area 

• Increase the maintenance of Mambal Weir by including community participation 

• Protecting the environment around the irrigation area patch with community 

participation so that it can reduce the desire to carry out the land-use change 

CONCLUSION 

Based on the SWOT model created, it can be concluded that there are several strategies 

in managing Mambal Irrigation Areas as an environment-based agrotourism including the 

following. 

 Promote Mambal Agro-Tourism with government assistance 

 Maximizing agricultural output by utilizing the great water potential 

 Organize shows about local agricultural (subak) culture with the participation of subak 

organizations to increase the interest of the surrounding society to preserve subak  

 Begins to invite the surrounding community to participate in the development of agro-

tourism 
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 Repair damage to the irrigation canal mambal so that water losses that occur can be 

reduced and can maximize agricultural output 

 Begin to develop tourist attractions such as outbound, recreation, or outing. 

 Develop environmental-based agro-tourism so that in addition to reducing land-use 

change, it can maintain environmental sustainability, so that the natural atmosphere 

which is a tourist attraction is maintained 

 Use existing rules or norms to limit tourism development that leads to land-use change 

 Add tourist attractions in the Mambal irrigation area to increase the appreciation of the 

surrounding community towards the tourist attraction of the Mambal irrigation area 

 Increase the maintenance of Mambal Weir by including community participation 

 Protecting the environment around  the irrigation area patch with community 

participation  so that it can reduce the desire to carry out the land-use change 
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